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Summary  This  study  aimed  to  estimate  the  incidence  of  catastrophic  health
expenditures  faced  by  households  in  Kinshasa  with  children  affected  by  severe
malaria.  A  total  of  1350  children  below  the  age  of  15  year  who  were  hospital-
ized  due  to  severe  malaria  were  included  in  the  study.  We  analyzed  the  incidence
of  households  facing  catastrophic  expenditures  according  to  two  thresholds:  40%
of  the  household’s  capacity  to  pay  and  10%  of  the  household’s  total  consumption.
Based  on  the  ‘40%  of  the  capacity  to  pay’  threshold,  the  incidence  of  catastrophic
health  expenditures  reached  81.1%,  and  this  estimate  reached  46.4%  for  the  ‘10%
above  total  consumption’  threshold.  Regarding  the  ≥40%  capacity  to  pay  thresh-
old,  the  incidences  of  catastrophic  expenditures  was  higher  among  households  with
children  who  were  admitted  to  state  hospitals  (adjusted  odds  ratio  [aOR]  3.7)  and
private  hospitals  (aOR  59.1),  for  poor  households  (aOR  13),  for  households  with
medium  socioeconomic  statuses  (aOR  3.2),  for  female-headed  households  (aOR  2.9),
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for  households  with  children  affected  by  the  neurological  form  (aOR  4.8)  and  respira-
tory  distress  (aOR  3.6),  and  for  households  who  opted  for  a  pre-hospital  resort  (aOR
 obtained  when  the  10%  above  the  total  consumption  thresh-
r  government  ﬁnancing  of  medical  attention  would  lead  to  a
phic  health  expenditures  faced  by  the  poorest  households.
dulaziz  University  for  Health  Sciences.  Published  by  Elsevier
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household  was  excluded  from  the  study.
Sample size and study time frame2.7).  Similar  results  were
old  was  applied.  Greate
reduction  in  the  catastro
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alaria  is  a  substantial  public  health  problem
round the  world.  Malaria  is one  of  the  deadliest
uman infections.  In  2010,  nearly  655,000  deaths
ere registered  worldwide.  Victims  are  generally
hildren under  5  (86%).  Africa  is  the  most  affected
ontinent [1].  The  medical  expenditures  associ-
ted with  this  disease  tend  to  be  catastrophic  for
ouseholds  (i.e.,  the  expenditures  are  considered
o be  excessive  for  households)  [2].  Each  year,
pproximately 44  million  households  worldwide,
he equivalent  of  more  than  150  million  people,
ace catastrophic  health  expenditures  because  one
ember of  the  household  is  affected  by  the  dis-
ase [3].  Some  20  million  households,  or  more
han 100  million  people,  fall  into  poverty  due
o healthcare  expenditures  [3,4].  In  the  Demo-
ratic Republic  of  Congo  (DRC),  malaria  is  one
f the  main  causes  of  morbidity  and  mortality
mong children  [5]. The  medical  care  for  severe
orms of  childhood  malaria  often  entails  recourse  to
eavy means  of  treatment  which  creates  enormous
ealthcare expenditures  for  already  poor  house-
olds.  Access  to  healthcare  is  enabled  only  upon
he direct  payment  of  medical  expenses  because
he social  security  system  is  almost  non-existent
6,7].  The  established  policy  of  cost  recovery  in  this
ountry exposes  most  households  to  catastrophic
ealth expenditures.  In  the  DRC,  few  studies  have
een conducted  to  predict  the  risk  of  households
ncurring catastrophic  expenditures  when  children
uffer  from  severe  malaria.  The  present  work
ill clarify  the  consequences  of  the  direct  pay-
ents required  of  households  with  children  who
re admitted  for  severe  malaria  in  the  context  of
early non-existent  social  security  and  health  insur-
nce systems.  The  present  study  aims  to  estimate
he incidence  of  catastrophic  health  expenditures
ncurred by  households  in  which  one  child  suffered
rom severe  malaria  and  subsequently  attended  a
inshasa reference  hospital.  This  estimation  might
ontribute  to  the  orientation  of  health  ﬁnancing
trategies and  the  improvement  of  ﬁnancial  acces-
ibility  for  the  poorest  households  that  are  affected
y severe  malaria.
G
f
eethods
tudy framework
he  study  was  performed  in  nine  reference  hos-
itals in  Kinshasa.  These  hospitals  were  classiﬁed
nto three  sectors:  State,  Private,  and  Confessional.
hree hospitals  in  each  sector  were  randomly
elected for  a  total  of  9  sample  hospitals.  Eight
o 10  million  people  live  in  Kinshasa,  and  over  50%
f the  population  is  below  the  age  15  years.  The
nformal sector  is the  main  supplier  of  jobs.  The
on-agricultural  informal  sector  provides  66%  of
obs, followed  by  public  administration  (12%),  the
ormal private  sector  (9%),  agriculture  (5%)  and
ublic enterprises  (5%)  [8].
opulation and study type
he  study  population  included  children  under  the
ge of  15  who  suffered  from  severe  malaria.
he diagnoses  were  conﬁrmed  by  identiﬁcation
f the  hematozoan  parasite  via  thick  smears  or
lood smears  and  diagnostic  immunological  tests
ith antigenic  strips  (i.e.,  immunochromatographic
ssay  tests)  that  were  performed  on  whole  blood
nd the  associated  severities  of  clinical  and  bio-
ogical signs  (according  to  the  WHO  2000)  [9].
his prospective  study  enlisted  children  under  15
s they  were  admitted  for  severe  malaria.  These
hildren were  followed  from  admission  until  dis-
harge/death.
nclusion and exclusion criteria
ouseholds  with  one  child  under  15  who  was  admit-
ed to  one  of  the  selected  hospitals  for severe
alaria were  included  in  the  study.  If  the  child’s
ever  could  be  explained  by  any  other  disease,  thativen  that  50%  of  households  with  children  suf-
ering from  severe  malaria  incur  catastrophic
xpenditures,  with  95%  conﬁdence  intervals  (i.e.,
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1.96  standard  deviations)  and  a  5%  margin  of  error
(a P  value  of  0.05,  the  minimum  sample  size  was
estimated  at  378  children  per  sector.  To  achieve
the required  accuracy,  the  sample  size  increased
to 450  children  per  sector.  A  stratiﬁcation  with
equal allocation  was  applied  (i.e.,  similar  numbers
of households  were  selected  for  each  sector).  The
period from  January  to  November  2011  (11  months)
allowed  the  consecutive  enlistment  of  1350  chil-
dren with  450  children  from  each  sector.
Data collection
A  standardized  tool  was  used  to  collect  data  about
the sick  children  and  their  households.  This  tool  was
administered  by  nursing  sciences  degree  students
who were  trained  beforehand.
The following  parameters  were  collected:
- Socio-demographic  characteristics  of  the  house-
hold:  occupation,  mother’s  educational  level,  sex
of the  head  of  household,  place  of  residence,  and
assets and  goods  at  home.
- Food  and  non-food  spending,  direct  healthcare
expenditures.
- Anthropometric,  clinical  and  biological  data  of
the child  upon  admission.
Deﬁnitions of the study variables
- Health  expenditures  were  referred  to  as  ‘cata-
strophic’ if,  in  order  to  pay  for  medical  attention,
the patients/households  were  required  to  pay
amounts  that  were  ‘too  elevated’  compared
with their  capacity  to  pay  (i.e.,  >40%  of
the household’s  income  that  was  non-essential
for household  subsistence;  i.e.,  the  budget
remaining once  basic  needs  had  been  satisﬁed)
[10].
- The  capacity  to  pay  was  deﬁned  as  the  difference
between total  expenditures  and  food  expend-
itures (i.e.,  non-subsistence  expenditures)  [2].
The capacity  to  pay  was  estimated  from  total
expenditures and  not  from  self-declared  income.
Several  authors  and  the  WHO  agree  that  the  sum
of self-declared  household  consumption  expend-
itures  is  a  better  proxy  of  the  purchasing  power
than the  sum  of  self-declared  income  [2,11,12].
Socioeconomic level  was  determined  according
to the  Foster—Greer—Thorbecke  (FGTo)  index  [13].
A household  was  referred  to  as  ‘poor’  if  the  FGTo
index of  that  household  was  below  the  poverty  line
per the  adult-equivalent.
- Recourse  was  considered  ‘direct’  when  the  house-
hold directly  consulted  the  reference  hospital
w
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and  ‘indirect’  (pre-hospital)  when  the  household
resorted to  self-medication  or  went  to  a  health
center, church  and/or  resort  for  traditional  ther-
apy prior  to  consulting  a  hospital.
 Total  health  expenditures  included  the  direct  pre-
hospital  and  hospital  costs.
 The  main  syndromes  were  the  following:  neuro-
logical clinical  manifestations  characterized  by  a
deep coma  (coma  with  Blantyre  coma  scale  scores
≤2 for  young  children  or  modiﬁed  Glasgow  scores
≤9 for  children  older  than  5),  convulsions  (≥2  per
day) and  prostration  (extreme  weakness).
 Severe  anemia  was  characterized  by  a hemat-
ocrit volume  <15%  or  a hemoglobin  concentration
below 50  g/L  in  the  presence  of  a parasite  count
>10,000/L.
 Respiratory  distress  (acidotic  breathing)  was
characterized  by  deep  breathing  with  an  abnor-
mally  increased  thorax  amplitude  (visualized  as
the degree  of  intercostal  recession)  and  an
increased breathing  rate  (tachypnea)  [9].
easuring catastrophic expenditures
everal  thresholds  have  been  proposed  in  the
iterature.  Russell  [14]  suggested  that  health
xpenditures above  10%  of  the  total  consumption  of
ouseholds  should  be  considered  ‘‘catastrophic’’.
an Doorslaer  et  al.  [15]  and  Wagstaff  et  al.  [16]
pplied  thresholds  ranging  from  5%  to  25%.  In  these
ircumstances,  there  is  little  consensus  regarding
hresholds, and  thresholds  are  often  ﬁxed  arbi-
rarily.  In  this  study,  the  method  used  to  determine
he incidence  of  catastrophic  expenditures  incurred
y households  was  that  developed  by  the  WHO  [2],
u et  al.  [17]  and  Su  et  al.  [18]. We  decided  to  apply
he two  most-widely  used  thresholds;  i.e.,  40%  of
he non-food  income  (capacity  to  pay)  and  10%  of
he total  consumption  of  the  household.
thical considerations
he  study  was  approved  by  the  Kinshasa  Medi-
al Inspection,  the  Kinshasa  Provincial  Ministry  of
ealth and  the  ethical  committee  of  the  Kinshasa
chool of  Public  Health.  All  adults  accompanying
he children  agreed  to  participate  to  the  study
ither orally  or  in  writing.
tatistical analyses
he  processing  and  analyses  of  the  statistical  data
ere performed  with  STATA  12.0  software  and
PI-INFO 2.5.3  software.  The  sample  was  ﬁrst  ana-
yzed with  typical  descriptive  statistics.  Chi-square
ests  or  Fisher’s  exact  tests  were  used  to  analyze
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phildhood  malaria  in  Kinshasa  reference  hospitals  
ontingency  tables  with  for  theoretical  num-
ers below  5.  Medians  were  compared  with
ruskal—Wallis tests.  A  logistic  regression  allowed
or exploration  of  the  factors  that  were  associated
ith the  incidence  of  catastrophic  expenditures.
he ﬁrst  group  of  explanatory  variables  included
he characteristics  of  the  children,  the  second
roup consisted  of  the  characteristics  of  the  in
ouseholds,  and  the  third  group  included  the  type
f hospital  attended.  We  opted  for  an  exploratory
pproach. The  variables  included  in  the  mod-
ls were  selected  via  a  step-by-step  decreasing
rocedure based  on  the  likelihood  ratios;  inde-
endent  variables  with  non-signiﬁcant  regression
oefﬁcients (P  >  0.05)  were  removed  from  the
egression model.  The  odds  ratios  (ORs)  and  their
5% conﬁdence  intervals  are  presented  for  the  ﬁnal
odel. The  Hosmer  and  Lemeshow  goodness-of-ﬁt
est was  applied  in  this  study.  The  interac-
ions between  factors  associated  with  catastrophic
xpenditures were  tested,  but  none  exhibited  a sig-
iﬁcant effect.
esults
haracteristics of the children and
ouseholds
he  study  focused  on  1350  children  who  were
dmitted to  hospital  due  to  severe  malaria.
hree-quarters  of  the  children  were  under  5,
nd the  sex  (boy/girl)  ratio  was  1.3.  The
edian ages  (expressed  in  months)  were  statisti-
ally  comparable  across  the  three  sites  (median
25th percentile—75th  percentile]:  28  [15—55],  34
16—66] and  30  [13—60],  P  = 0.08).  The  median
ospital stays  were  signiﬁcantly  longer  in  the  con-
essional  and  state  hospitals  than  in  the  private
ospitals (median  [25th  percentile—75th  per-
entile]: 4  [3—5], 5  [4—6]  and  5 [4—6]; P < 0.001).
More than  75%  of  the  children  who  attended
he state  and  private  confessional  hospitals  origi-
ated from  poor  households.  Fifty-ﬁve  percent  of
he mothers  had  no  schooling,  and  74.9%  of  the
hildren were  living  in  peripheral  areas.  Most  of
he children  came  from  male-headed  households
92.9%). Pre-hospital  recourse  (indirect)  was  sought
y 78.8%  of  the  children.  The  majority  of  house-
olds were  tenants  (73.3%).  The  clinical  picture  was
ot homogeneous  between  hospitals.  The  main  syn-
romes were  the  following:  the  neurological  form,
evere anemia,  and  respiratory  distress.  Severe
nemia was  most  frequently  observed  in  confes-
ional hospitals  (P  = 0.04).  Respiratory  distress  was
ost often  reported  in  private  and  confessional
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ospitals  (P  <  0.001).  In contrast,  no  signiﬁcant  dif-
erences in  the  neurological  form  according  to  the
ype of  hospital  (P  >  0.05)  or  associated  syndromes
P =  0.08)  were  observed.
irect expenditures for  coverage according
o the type of hospital and the incidence of
atastrophic expenditures for households
he  median  direct  and  global  health  expenditures
aried widely  according  to  the  type  of  hospital.  For
 median  stay  of  4.5  days,  the  direct  expenditures
mounted to  (median  [interquartile  range])  US  $150
92] for  children  who  were  hospitalized  in  state
ospitals, US  $357  [112]  for  private  hospitals  and
S $79  [113]  for  confessional  hospitals.  Considering
he expenditure  threshold  of  >10%  of  total  con-
umption, we  observed  that  625  households  (46.4%)
uffered  catastrophic  expenditures.  The  situation
ecame  even  more  worrying  when  the  40%  thresh-
ld was  applied;  1104  households  (81.8%)  endured
atastrophic expenditures  generated  by  the  medi-
al attention  given  to  their  child  affected  by  severe
alaria.
ariables associated with the incidence of
atastrophic expenditures: univariate and
ultivariate analyses
able  1  highlights  the  factors  associated  with  a  high
ncidence  of  catastrophic  health  expenditures  as
dentiﬁed by  the  univariate  analyses.  At  both  the
10% of  total  consumption  threshold  and  the  ≥40%
f capacity  to  pay  threshold,  the  incidences  of  cat-
strophic expenditures  were  greater  for  households
ith children  who  attended  private  and  state  hos-
itals than  for  the  household  with  children  who
ttended the  confessional  hospitals  (P  <  0.001).
Higher incidences  were  observed  among  the  poor
ouseholds  than  the  middle  and  well-off  house-
olds regardless  of  which  threshold  was  applied
P <  0.001).  A  higher  incidence  was  also  observed
mong the  households  that  opted  for  pre-hospital
esorts compared  to  the  households  with  children
ho directly  attended  hospitals.  The  expendi-
ures were  also  more  substantial  for  female-headed
ouseholds. Tenant  households  were  more  likely
o face  catastrophic  healthcare  expenditures  than
ome-owning  households  when  the  capacity  to  pay
hreshold was  considered.  Regarding  the  clinical
icture of  the  disease,  the  neurological  form  of
alaria generated  the  highest  rate  of  catastrophic
ealth expenditures.  The  incidence  of  catastrophic
xpenditures was  also  elevated  among  the  children
ho developed  respiratory  distress  regardless  of
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Table  1  Incidence  of  catastrophic  health  expenditures  according  to  the  type  of  hospital,  household  characteristics
and  child  clinical  picture  (crude  OR  95%  CI).
Parameters  Thresholds
>10%  of  total  consumption P* ≥40%  of  capacity  to  pay P*
%  Crude  OR  (95%  CI)  %  Crude  OR  (95%  CI)
Type  of  hospital
State  51.1  2.8  (2.1—3.7)  <0.001  87.1  4.2  (2.9—5.8)  <0.001
Private  60.9  4.2  (3.2—5.5)  <0.001  96.4  16.8  (9.8—28.6)  <0.001
Confessional  27.1  1  61.7  1
Socioeconomic  level
Poor 63.3 7.6  (5.6—10.6) <0.001 89.5 3.2  (2.3—4.6) <0.001
Middle  40.9 3.1  (2.2—4.4) <0.001 76.2 1.2  (0.9—1.7) <0.001
Well-off  18.3  1  72.2  1
Sex  of  head  of  household
Male  45.6  1  80.9  1
Female  56.3  1.5(1.0—2.3)  0.045  92.7  2.9  (1.4—6.5)  0.006
House-living  status
Tenants 48.9 1.5(1.1—1.9) 0.002  83.9  1.6  (1.2—2.2)  0.001
Owners  39.4 1 75.8  1
Type  of  recourse
Direct  26.2 1 64.3  1
Indirect  51.8 3.0  (2.3—4.0) <0.001  86.5  3.5  (2.6—4.8)  <0.001
Residence  area
Peri-urban  area 45.2 1 81.1  1
Urban  area 49.8 1.2  (0.9—1.5) 0.140 83.8  1.2  (0.9—1.7)  0.266
Mother  educational  level
Not-schooled  48.9  1.2  (0.9—1.7)  0.217  82.1  1.3  (0.9—1.9)  0.208
Elementary  46.1  1.1  (0.8—1.4)  0.540  81.9  1.2  (0.8—1.8)  0.321
High  school  and  higher  43.9  1  78.7  1
Sources  of  income
Employee  47.6  1.1  (0.6—1.9)  0.711  82.1  1.0  (0.8—1.4)  0.807
Self-employed  46.2  1.0  (0.6—1.7)  0.849  81.5  1.0  (0.7—1.4)  0.990
Resourcefulness  45.1  1  81.5  1
Clinical  picture
Neurological  65.4  2.3  (1.5—3.5)  <0.001  93.5  3.4  (1.6—7.4)  0.002
Others  44.7  1  80.8  1
Severe  anemia  48.0  1.0  (0.8—1.5)  0.660  83.2  1.1  (0.7—1.7)  0.650
Others  46.1  1  81.6
Respiratory  distress  52.4  1.3  (1.0—1.7)  0.025  93.1  3.6  (2.2—5.9)  <0.001
Others  44.8  78.8  1
Associated
Syndromes
Yes  65.3  2.3  (1.4—3.7)  0.001  94.7  4.2  (1.5—11.5)  0.006
No  45.2  1  81.0
r
a
i
i
i* Chi-square test or Fisher’s exact test.
which  threshold  was  applied.  These  results  reveal
that, at  the  40%  of  the  capacity  to  pay  threshold,
94.7% of  households  with  children  who  presented
with two  or  three  main  associated  syndromes  faced
catastrophic  expenditures  vs.  65.3%  of  household
based on  the  >10%  of  total  consumption  thresh-
old. In contrast,  the  incidences  of  catastrophic
expenditures  did  not  signiﬁcantly  differ  regardless
of threshold  according  to  the  following  variables:
mother’s educational  level,  source  of  income,
o
w
T
vesidential  area,  and  the  development  of  severe
nemia  (P  > 0.05;  Table  1).
The  factors  that  were  associated  with  increases
n the  incidence  of  catastrophic  expenditures  as
dentiﬁed by  the  multivariate  analysis  are  detailed
n Table  2. At  the  40%  of  the  capacity  to  pay  thresh-
ld, the  multiple  regression  generated  results  that
ere similar  to  those  of  the  univariate  analyses.
he households  with  children  who  attended  pri-
ate and  state  hospitals  experienced  catastrophic
Childhood  malaria  in  Kinshasa  reference  hospitals  141
Table  2  Incidence  of  catastrophic  health  expenditures  according  to  the  type  of  hospital,  households  characteristics
and  child  clinical  picture;  presentation  of  adjusted  OR  (aOR;  95%  CI)  by  logistic  regression.
Parameters  Thresholds
>10%  of  total  consumption
(n  =  1350;  R2 =  0.359;  HL  =  4.65;
p  =  0.794)
≥40%  of  capacity  to  pay  (n  =  1350;
R2 =  0.313;  HL  = 9.2;  p  =  0.320)
Type  of  hospital
State  4.3  (3.1—5.9)  3.7  (2.5—5.5)
Private 10.1  (6.9—14.9) 59.1  (31.3—111.5)
Confessional  1  1
Socioeconomic  level
Poor 21.6  (14.2—32.9) 13.0  (7.9—21.2)
Middle  5.6  (3.8—8.5)  3.3  (2.0—5.4)
Well-off  1  1
House-living  status
Owner  1  1
Tenant  1.5  (1.1—2.1)  1.9  (1.3—2.8)
Sex  of  the  head  of  household
Male  —  1
Female  —  2.9  (1.2—6.9)
Clinical  picture
Neurological  (yes/no)  3.1  (1.9—5.2)  4.8  (2.0—11.3)
Respiratory  distress  (yes/no)  1.6  (1.1—2.1)  3.6  (2.2—5.9)
Type  of  recourse
Direct  1  1
Indirect  2.5  (1.8—3.5)  2.7  (1.9—4.0)
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eHL: Hosmer—Lemeshow statistics.
ealth  expenditures  at  rates  that  were  59.1-fold
nd 3.7-fold,  respectively,  greater  than  those  of
he households  who  resorted  to  confessional  hos-
itals. The  incidences  were  higher  among  the
oor (adjusted  OR  (aOR)  = 13.0)  and  middle-income
aOR =  3.3)  households  than  the  well-off  house-
olds. The  odds  ratio  was  also  higher  for  the
emale-headed  households  (aOR  = 2.9).  Pre-hospital
ecourse  (indirect)  considerably  increased  the  risk
f catastrophic  expenditures  (aOR  =  2.7).  Among  all
f the  clinical  forms  of  severe  malaria,  only  the
eurological  form  and  respiratory  distress  increased
he risk  of  facing  catastrophic  health  expenditures
aORs =  4.8  and  3.6,  respectively).  Additionally,
ikelihood of  catastrophic  health  expenditure  was
.9-fold higher  among  tenant  households  (Table  2).
hen considering  the  >10%  of  total  consump-
ion threshold,  the  multivariate  logistic  regression
nalysis conﬁrmed  the  results  of  the  univariate
nalyses and  revealed  that  the  risk  of  catastrophic
xpenditures  increased  signiﬁcantly  according  to
he type  of  hospital,  the  socioeconomic  level,  the
ouse occupation  status  and  the  development  of neurological  syndrome  or  respiratory  distress.
he probabilities  of  facing  catastrophic  expenses
ended to  be  elevated  among  the  poor  and  mid-
le socioeconomic  status  households  and  those  who
g
t
M
ittended  state  and  private  hospitals.  In  contrast
o the  observations  from  the  univariate  analyses,
o signiﬁcant  effect  of  the  sex  of the  head  of  the
ousehold  was  observed  when  other  factors  were
aken into  account.
Finally,  all  other  factors  being  equal,  the  model
hat included  the  variable  ‘number  of  associated
yndromes’ revealed  that  the  risk  of  catastrophic
ealth expenditures  increased  signiﬁcantly  when
he two  or  three  main  syndromes  were  present  (aOR
95% CI]:  4.4  [1.5—12,  7];  P =  0.006).
iscussion
he  present  study  determined  the  incidence
ith which  catastrophic  health  expenditures  were
ncurred  by  households  with  a  child  with  severe
alaria. Our  results  revealed  that  >80%  of  house-
olds with  a  child  affect  by  severe  malaria  faced
ealth expenditures  that  exceeded  their  capac-
ty to  pay.  The  incidence  of  catastrophic  health
xpenditures  observed  in  the  present  study  is  much
reater than  the  incidences  of  such  expenditures
hat have  previously  been  reported  in  South  Africa,
ozambique,  Kenya  and  Nigeria  (all  of  these  stud-
ed employed  the  same  40%  threshold)  [19—21].
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Our  results  also  highlight  that,  after  adjustment,
the type  of  hospital,  the  child’s  clinical  picture,
the socioeconomic  level,  the  sex  of  the  head  of
the household,  the  type  of  healthcare  sought  and
the living  status  of  the  household  were  signiﬁcantly
associated with  catastrophic  health  expenditures.
Consistent with  the  results  of  Limwattananon
et al.  in  Burkina  Faso  [22],  our  study  highlighted
that the  risk  of  catastrophic  health  expenditures
was strongly  associated  with  the  type  of  hospi-
tals. Private  and  state  hospitals  generated  more
catastrophic  expenditures  than  did  confessional
structures. The  situation  in  the  DRC  has  become
more pronounced  due  to  the  current  context,  which
is characterized  by  the  following  factors:  (i)  the
continuing  disengagement  of  the  State  from  the
health ﬁnancing  system  since  1986  [6], (ii)  the
autonomy  of  the  management  of  the  public  hos-
pitals that  lacks  any  supervision,  (iii)  the  lack  of
a system  to  share  information  about  disease  risk,
(iv) the  direct  payment  for  care  system,  and  (v)
the lack  of  coordination  between  health  center
[6,7].  The  role  played  by  the  type  of  hospital  has
been underlined  by  several  authors  [22—25]; these
authors  have  shown  the  negative  effects  of  pri-
vate unregulated  healthcare  institutions  and  the
resultant  direct  payment  for  medical  attention  on
catastrophic  health  expenditures.  Our  multivari-
ate analysis  also  revealed  the  high  incidence  of
catastrophic  health  expenditures  among  poor  and
middle-income  households.  Our  results  are  consis-
tent with  the  ﬁndings  of  other  authors  [19,26—29]
who  have  reported  that  the  risk  of  facing  cata-
strophic expenditures  is  higher  among  poor  than
well-off  households.  In  the  present  study,  the  risk
of catastrophic  expenditures  was  elevated  among
female-headed  households  (based  on  the  ≥40%  of
the capacity  to  pay  threshold).  Most  authors  agree
that male-headed  households  are  more  likely  to
protect themselves  from  the  risk  of  important  cat-
astrophic  expenditures  [4—30]. According  to  the
UNDP,  poverty  is  more  widespread  among  female-
headed  households  (45.7%  vs.  40.7%)  in  Kinshasa
[8].  It  was  not  surprising  to  observe  differences  in
catastrophic  health  expenditures  between  house-
holds according  to  whether  they  are  female-  or
male-headed.  Additionally,  the  risk  of  experienc-
ing catastrophic  expenditures  increased  2—5-fold
when  children  developed  respiratory  distress  or  the
neurological  form  compared  to  other  clinical  syn-
dromes.  This  observation  conﬁrms  the  hypothesis
that households  in  which  one  member  is  affected
by a  severe  disease  and/or  hospitalized  face  cat-
astrophic  expenditures  [2,30,31].  The  households
that opted  for  a  pre-hospital  resort  (prior  to  going
to the  hospital)  were  more  likely  to  be  exposed  to
S
e
o
cF.  Ilunga-Ilunga  et  al.
atastrophic  health  expenditures  than  were  house-
olds who  went  directly  to  the  hospital.  Among
enant households  (proxy  of  a low  socioeconomic
evel), we  observed  a  high  incidence  of catastrophic
ealth expenditures  during  the  hospital  stays  of
he children.  In  contrast,  the  original  environment
nd the  mother’s  educational  level  were  not  found
o be  associated  with  catastrophic  health  expend-
tures  in  the  present  study,  which  contrasts  with
he results  of  previous  studies  [2,3,20,31]  that  have
ighlight the  relationships  of  catastrophic  health
xpenditures  with  residency  environments  and  the
ducational  levels  of  the  mother  and/or  of  the  head
f the  household.
imitations of the study
he  present  study  has  some  limitations.  We  ana-
yzed the  catastrophic  health  expenditures  that  due
o the  hospitalization  of  children  in reference  hos-
itals and  considered  the  direct  pre-hospital  and
ospital costs  experienced  by  the  households;  how-
ver, we  did  not  consider  post-hospital  costs,  which
re indirect  and  intangible.  Households  with  chil-
ren who  were  affected  by  simple  malaria  were  not
ncluded in  the  study.  Due  to  a lack  of  reliable  data
n the  admission  rate  of  children  suffering  from
evere  malaria,  stratiﬁcation  proportionate  to  size
ould not  be  accomplished.
onclusions
he  direct,  unpredictable  and  sudden  payments
eavily penalize  households  affected  by severe
hildhood malaria.  High  incidences  of  catastrophic
ealth expenditures  were  observed  in  the  groups
f households  with  children  who  were  hospital-
zed in  state  and  private  hospitals.  Similarly,  the
ncidence of  catastrophic  expenditures  was  ele-
ated among  households  in  the  ‘poor’  and  ‘middle’
ocioeconomic  categories.  The  clinical  picture  of
he affected  child  (i.e.,  the  presence  of  the  neu-
ological  form,  respiratory  distress  and  the  main
ssociated  syndromes)  and  the  seeking  of  indirect
ecourse (i.e.,  pre-hospital  treatment)  also  con-
ributed  to  elevations  in  the  incidence  of increased
atastrophic expenditures.  In  light  of  these  results,
he Congolese  State  should  recommend  the  imple-
entation  of  standard  pricing  that  is  similar  for
oth the  state  and  private  sectors.  The  Congolese
tate should  also  mobilize  sufﬁcient  resources  to
nsure universal  coverage  and  the  implementation
f pre-paid  systems.  Healthcare  expenditures  asso-
iated with  severe  malaria  should  be  a  national
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riority  as  should  the  implementation  of  a  disease
isk-sharing system.  It  is  unacceptable  that  health
xpenditures  essentially  rely  on  households  that  are
lready extremely  pauperized.
unding
o  funding  sources.
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